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1 
The present invention relates te a pneumatic 
thermostat selectively operable in a direct or 
verse sense by varying the main supply pres- 
sure. 
When both heatini and coolini is provided by 
air conditioning apparatus, if is necessary te use 
separate thermostats for the heating and cooling 
cycles of operation or te provide a single thermo- 
stat reversible in ifs contro]ling sequence. The 
reversing of sequence of a thermostat has im- 
portant advantages over using two thermostats 
îor such control but these advantages may dis- 
appear if the reversibte thermostat be ruade too 
complicated. If is therefore a major object of 
this invention te provide an improved, simple and 
effective reversible pneumatic thermostat. 
If is a further object te Provide a reversible 
thermostat wherein the control point for either 
sequence may be réadily adjusted by a single knob 
and wherein the overlap or separation of the 
control points or throttling ranges is adjustable. 
If is an additional object te provide a pneumatic 
thermostat having a pivoted valve plate wherein 
the sequence oï operation depends upon which 
side of the Pivots the operating force oï the 
thermostatic element is applied te the plate. 
If is another object te provide k reversible 
thermostat having a control device mounted on 
a movable member wherein the operating 
quence may be reversed by shifting said member. 
If is a further object te provide a pneumatic 
thermostat having a thermally operable member 
arranged te operate a valve plate in opposite di- 
rections depending upon the relative spacings be- 
tween the member and the plate. 
It is also an object te provide a proportioning 
type pneumatic thermostat wherein the valve op- 
erating member is moved by a liquid filled bulb- 
bellows system and wherein the thermostat valve 
mechanism is shifted by a variation in air supp]y 
pressure. 
If is an additiona] object te provide a liquid 
fil]ed bulb-bellows system wherein the percentage 
of liquid in the bellows portion of the system is 
minimized by a pivoted p]ug in said bellows. 
If is a further object te provide a control de- 
vice having an actuating be]lows, a member mov- 
able thereby, a threaded spacing member be- 
tween the bellows and the member and an ad- 
justing means including a flexible connection for 
the threaded member. 
if is another object te provide a pneumatic 
control device which, with a minimum of change, 
may be ruade direct or reverse acting, and in 
which the change may be ruade manually or by 

2,601,377 
IEVEISIBLE THEIMOSTATIC CONTROL 
DEVICE 
David H. Ellis, Oak Park, Ill., assignor to Minne- 
apolis-Honeywell legulator Company, Minne- 
apolis, Minn., a corporation of Delaware 
Application Oetober 13, 1948, SeriM No. 54,318 
14 Claires. (CI. 236--1) 
2 
a change in supply pressure. These and other 
objects will become apparent upon a study of the 
following specification and drawings wherein: 
Figure 1 is a horizontal section, with parts 
5 broken away, taken on the line !--1 of Fi.ure 2, 
Figure 2 is a vertical section taken on the line 
2--2 of Figure 1, 
Figure 3 is a cross section taken on the line 
3--3 of Figure 2, 
10 Figure 4 is an exploded view of a portion of 
the adjusting mechanism, 
Figure 5 is a front elevation view of a modifica- 
tion of the apparatus of Figures 1-4, 
Figure 6 is a side elevation of the modification 
15 of Figure 5, 
Figure 7 is a Partial side elevation of a modifi- 
cation of Figure 6, 
The thermostat I 0 of Figures 1 te 3 is especially 
designed for use in unit air conditioners and 
,°0 therefore has no decorative cover, whfle the modi- 
fication of FigUres 5, 6 and 7 may be used in such 
a unit or may be provided with an ornamental 
cover, net shown, and used as a room thermostat. 
Obviously, thermostat 10 may be provided with 
25 an ornamental cover and may use a unitary 
thermal etement, if desired. 
Thermostat I comprises a channel-]ike base 
member 11 having a hinge bracket 12 on which is 
pivotally mounted an operating lever member 13 
30 and a switching lever 14. Switching lever 1'4 in- 
cludes a pair of leg members 15 connected by a 
platform portion 16 and a depending stop or limit 
fiange I . Nozzle 21 extends above portion 16 
frein a nozzle block 22 suitably attached te the 
35 under side of 16. 
Valve plate 24 is aise mounted on portion 15 by 
pivot pins 25 and is urged against nozzle 21 by 
spring 26 reacting against a threaded adjusting 
screw 2L Valve or nozzle plate 24 is sufficiently 
40 elongated te extond an appreciable distance be- 
yond nozzle 2 af one end and beyond pivots 2 
at the other end. 
Pivotal movement of switching lever 14 and 
platform 16 is limited by the head of a limit ,screw 
45 26 engaging either the upper or lower surface 
defining opening 29 in the depending stop fiange 
I, as shown in Figures 2 and 3. 
Member 14 is urged upwardly by bellows  I 
gaging a hinge pad  connected te legs 15 of 
50 member 14 by a hinge pin 33. A spring 3 work- 
ing between a top plate member 35 and an ad- 
justable nut 36 on hinge pad 32 opposes beltows 
31 and is of such force that if will hold switching 
lever 14 in ifs lower position with the upper edge 
55 of opening 29 engaging the head of limit screw 26 
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3 
when the pressure in bellows SI is 13 lbs. per 
square inch, for instance. When the pressure in 
bellows 31 is increased fo 17 lbs. per square inch, 
for instance, switching lever 14 is moved against 
spring 34 fo ifs upper position, wherein the lower 
edge of opening 29 engages the head of limit screw 
2 S. Pressure is applied fo bellows. 3 through tube 
36 connected fo aterminal block 3] which in turn 
is connected by tube 38 fo an air supply main, not 
shown. The pressure in the air supply main may 
be changed by selectively using either a 13 lb. or 
17 lb. pressure reducing valve, or by any other 
suitable means, hOt shown. 
Nozzle plate 24 is actuated by operating lever 
13 which in turnis operated b: bellows. 4.1 con, 
nected by a capillary tube 42 fo a temperature 
sensing bulb 43, the bellowseebulb system being 
filled with an expansible liquid such as a mix- 
ture of water and ethy!ene glycol. To minimize 
the volume of liquid in bellows 4 I, if is customary 
to.prov]d.e ap.l!g fo. oçcupy a substa.ntial portion 
of the. irmer, volu_mç of: the bel!ows. Instead of 
mak.ing t!is Ph!g a fixed: member, as usual, I 
have foundthat i may bç mde somewha larger 
in diamêtr and more effective if if. be movably 
n0uned near its loweç end S0 hat if muy shift 
fo accommodate slight bending, misalignment or 
the like, qf the belIQ. Therefore, plug m¢m- 
ber 44 has a lower concave surfaçe g mting 
with a c0nvex sur.ace 4: o t!#e IQwer P!ug por- 
tion 4]. With this arrangement, any normal 
misa!ignment of the bel!0W.S is accomm0daed by 
a slight shifting_ Of the UpPçr member g and 
thus b}ning 0_ bel!0}Y.s 4J against.the !o}ug is 
prevented. 
A hook-like lower contact member I is at- 
tacedt0 member 13 and aranged fo engage 
the under surface o the left end, Figure 2, of 
nozzle plate_. 24 when bellows 41 expands and ro- 
taes.iever meïnb# iS, Clockwise thus tending fo 
lift. plate 2.4_off nozzle 2!. and permitting an es- 
cape. o.- air from., said n0z!e, switch!ng lever 
being in its 10wr working po_sti0n, as. shown 
Nozzle 2 is conncted b.y tube 2. fo. terminal 
bock 3] and-tebranch line 3, th nozzle 2! and 
branchline 3 being supplied air frqm the main 
conduit 38 through s« r_estriction 4 s0 that, 
UP0n perm!tting air to escape from nozzle - I, the 
pressure at the nozz]e and: in. branch 3 is di- 
minished An adjustable. threàded member 
is screwed through le.ver I S and. is arrnged fo 
engage.the upper surface o£. the other end 
member 24 ïpon a contraction of bel!ows 
when switching le'ver 14 is in ifs upper working 
position, as will be more fully described in an 
operation paragraph. Operating lever 1Sis. con- 
nected fo bellows 41 by a thrust pin Sthreaded 
through a nut member 9 attached fo 13, the 
lower end of member 8. engaging a. socket 60 in 
a cap member 61 fltted on the upper end of bel-. 
lows 4. Threaded member $ is rotated by an 
adjusting member 2 connected by a U-shaped 
fiat strap 63_of spring material, member 62 being 
rotatable by a suitable knob, hOt shown, attached 
or connected thereto. 
As best shown in Figures 2 and 4, strap 63 is 
connected fo member 6 by a screw 64 and is pre- 
vented from rotating relative to member 62 by 
a lug 6 projecting into a slotted opening 
the upper portion o 63. The other end of mem- 
ber 63 is provided with a down-urned flange 
which cooperates with a squar head 69 on mem- 
ber 58 to prevent relative rotation, member 63 
being held on head 68 by riveting the upper end 
of membe: 58, as shown in ligure 2. Obvi0usly, 

4 
any other suitable attachment, such as soldering, 
may be used. Strap 63 provides a positive flex- 
ible drive between member 6, and member , 
and the rotation o member  by member 62 va- 
5 ries the distance between bellows 41 and lever 
13 fo thus vary the control point of the instru- 
ment. The amount o-permissible rotation of 
member 62 is limited by a stop member ]1 co- 
acting with notches ]2 in member 62 fo prevent 
10_ rotation between member ]1 and ]2. Member 
" L engages one or the other o flanges ]S, only 
one being shown, on plate 3 upon reaching the 
end o its permissible travel. For convenience 
in. asembling, member 2 is pivotally mounted 
5 in plate 3 and is held in place by a snap rin 
In-operation, assuming that there is 13 lbs. 
air pressure in tube 3, and thus in bellows 31, 
switching lever 14 is in its lower-most position, 
0 as previously described. Assuming that member 
. is adjust.e d as desired, th.en an increase, in 
temperature, at bub 43 cÇuses an expansion of. 
the fluid contained therein which results in 
expansion of bellows 41 and a clockwise mow- 
o5 ment of member 13. This causes member. 
fo engage the outer, under Side of plate 24 and. 
lift if from nozzle 21, thereby permiing- an es- 
cape of air and re'ducing_ the pressure in brancl. 
line 53, as prevli0usly: described. As iS well known 
î0 in this art, a. slight movement of plate 24 re'lal 
rive t0 nozzle 2 I. permits a limited esqape of air 
so that the resultng, branch line pressure is 
somewhere between 13_lbs. pressure and a min i- 
mum pressure of 2 lbs. Per square lnch, for inr 
35 stance. A furthe'r temperature increase at bU!b 
43, causing an additipnal expansion of bellows 
4.1 will cause a further liting o plate 24 rom 
nozzle 2.1 and an inceased esçape of a, thereby 
further reducing the branch line pressure. 
0 Likewise, upon a cooling of bulb 43, the con.traç- 
tion of the liquid therein permits spring ]], straP 
63, gravity, atmospheric pressure and possibly 
other, forces fo.cause a contractiono bellows 
and thus lower member. 1 and permit- sprLg. 
45 26 fo push plate 24 towards nqzz]e 2, thereby: 
restri.cting the flow of.-air rom the nozz!e and 
causing an increase in branch pressur. Upon 
nozzle 21 being c!osed by. plate 24., the branch 
line pressure, will build up, fo: the 1.3 :lb.. pressure 
5o per square inch in tube 
With this arrangement; because an!ncrease in 
temperature ai bulb 4 causes a decrease in 
branch line pressure, the branch line maY- be 
connected fo a normally ope n valve which con,. 
55 trols the temperatur.e changing, medium. Thus, 
the reduction in pressure peimit a wider open- 
ing of the valve and an., incy_eased flow: of th e 
temperature changing medium, this. beng 
proper, sequenceflor summer cool!ng.. 
6o Upon changing .the. supply_ 0f/main pressr.tp. 
17 lbs. per square inch; bellows 31 is epanded 
against spring 34 andswit.ching levez. 14 isurge d 
upwardly: until the lower sur-face of opening 
engages thehead. f iimït- scre-w. 
65 iting this movement Thé upward m0veçt: of: 
the nozzle: carrying-: pl_a.tfç. 1'6 tends - fo: mçye 
nozzle plate 2.4out of engagement with member. 
51 and brings it i n Close poimitY fo 
upon a reduc%!on:i temPerture. 
7o a contraction oL the expnsib!e liquid: theçein 
causes a Similar Contraction.oLbellows 41, there- 
bypermitting spring ]].and other forces fo mpve 
member 13 counterclockise Se .that. sçre 
gages th¢right ends.Figure 2) çf. plate. 2and prys_ 
75 plate.. 2.away_fr0m nozz!e2L fo therey:-riUç- 



9»601»377 

6 

branch line pressure. Reducing the branch line 
pressure, as previously described, causes an open- 
ing of a normally open valve controlled thereby. 
and thereby makes this sequence a proper one 
for controlDng the flow of a heating medium, for 
such flow is increased as the temperature of 
sensing bulb 43 decreases. Obviously, an 
crease in temperature at bulb 43 wfll cause an 
expansion of bellows 4 ! and a movement of screw 
{}8 away from plate 24, to thereby permit spring 
26 fo close plate 24 against nozzle 2! and re- 
establish full branch line pressure. By properly 
adjusting screw {}8, the control point for the heat- 
ing sequence may be exactly the saine as that 
ïor the cooling sequence, assuming that knob 
is hot adjusted, and this is the preferred ar- 
rangement because only one set of calibrations is 
then needed on the adjusting knob. tlowever, 
if desired, screw {}{} may be adjusted so that the 
control point ïor the heating sequence will be a 
predetermined amount under the control point 
for the cooling sequence. 
A simplified version of thermostat !{} is illus- 
trated by thermostat 8{} in Figures 5, 6 and 
this device including a base 8 ! to whlch is rigidly 
attached a bracket 82. Switching lever 83 is 
pivotally connected ai 84 to bracket 82 and has 
mounted thereon a nozzle 88, nozzle pivots 
and a screw member 87 which carries a spring 88 
for urging valve plate 89, mounted on pivots 86, 
against nozzle 86. 
Valve plate 89 is operated by a bimetal 9{} hav- 
ing one end rigidly attached to base 8! and 
carrying a modified V-shaped member 9! at 
other end. One branch of V-member 6!, the 
upper one, bas a hook portion 92 for engaging 
the under side of one end of valve plate 89 while 
the other branch of member 9! bas a flange 
for engaging the remote end of valve plate 8-% 
this end of valve plate 89 being on the opposite 
side of pivots 8{}. An adjustable screw member 
94 is provided for varying the attitude of ruera- 
ber 9t relative to bimetal 9{} to thereby vary, to 
some extent, the control point of the instrument 
and the difïerence between the control points on 
heating and cooling sequence. Generally, this 
will be a factory calibration and may, as belote, 
be so adjnsted that the control points for both 
heating and cooling sequence will be the same. 
To vary both the control point and the 
quence of thermostat 80, the upper end of switch- 
ing lever 33 is provided with a cam faced member 
86 engaging a pin 96 in an adjusting rod 
whïch is both rotatab]e and ]ongitudina]]y mov- 
able. Cam member 98 is he]d flrm]y against pin 
96 by a spring 98 and, assuming that there is no 
longitudinal movement of shaft 97, rotation of 
said shaft by either an adjusting dial 99, slidably 
splined on said shaft 97, or by a remote hand]e, 
hot shown, causes movement of switching lever 
83 relative fo bimeta] 9{} due to movement of pin 
6 on the face of cam member 98. Obvious]y, 
this wfl] then require a different temperature at 
bimetal 98 fo cause operation of valve plate 89 
then was required before this adjustment was 
ruade. In the above description, shaft 97 is as- 
sumed to be flxed longitudinaliy and this resu]ts 
from end !8! of 97 engaging bracket member 
due fo the force oî spring ! {}3, spring ! {}3 being of 
sulIicient force fo overcome spring 98 and 13 ]bs. 
air pressure behind fiexib]e diaphragm !{}4, di- 
aphragm {} covering chamber !{}6 which is 
connected by tube !{}{} to the air supply main, 
chamber {}6 and diaphragm !94 then constitut- 
ing a pneurnatic notor. 

An increase in air supply pressure fo 17 bs. 
per square inch is suffcient fo assist sprïng 98 
in overcoming spring !{}3 and shifting shat 
fo the right until snap ring !{}7 engages base 
5 and thereby limits this movement. Obviously, 
the shifting of shaft 97 fo the right permits a 
corresponding shift of the upper end of switch 
lever 83 and thereby repositions nozzle ',7 and 
nozzle plate 89 sc that flange 93 will be in active 
10 control of the position of nozzle plate 8-, upon 
changes in temperature at bimetal 9{}. Thus, an 
increase in temperature of bimetal 9{} causing 
to more to the left will cause flange 93 to engage 
plate {}9 in a direction fo pry said plate away 
15 from nozzle {}8 and thereby reduce branch line 
pressure. Likewise, movement of bimetal 9{} to 
the right will more 93 away from the nozzle plate 
and permit spring 98 to force said plate against 
the nozzle and thus restore branch line pressure. 
20 This sequence is just the reverse of that result 
ing from temperature changes of bimetal 9. with 
switching lever 83 positioned as shown in Figure 
6 wherein a movement to the left of bimetal 
causes an increase in branch line pressure and 
25 a movement to the right causes a decrease in said 
pressure. 
If desired, the change in sequence may be ruade 
manually as either a factory or a fie]d adjust- 
ment by leaving off the diaphragm assembly 
0 and spring !{}3 and permitting spring 98 to shift 
shaft 97 to the right untfl snap ring !{}7 engages 
base 8!, as shown in Figure 7, or the opposite 
sequence may be obtained by moving snap ring 
!67 into notch !9{} to thereby ho]d shaft 97 in the 
5 position shown in Figure 6. 
The operation of this modification is, as is 
vious from the above description, the saine as 
that of the previous embodiment with th change 
in sequence being a result of shifting switching 
40 lever 3 which positions the nozzle and its 
operating nozzle plate in one position or another 
so that the thermal]y operated member 9! may 
engage one end or the other of nozzle plate 89 to 
either lift it from nozzle 86 or to pry it from said 
5 nozzle. This modification differs slightly from 
the previous examp]e by its adjustment of con- 
trol points, which adjustment is ruade by further 
adjusting the position of lever 3 by rotation of 
shaft 97. A]so, the therma]]y active e]emnt is 
5o flxed whereas the previous embodiment invo]ved 
an adjustab]e connection between the operating 
lever and the temperature responsive device. 
A]though no restriction is shown between the air 
supp]y main and the branch line and nozzle 
55 it is obvious that these air connections may be 
ruade in the saine manner as in the previous 
embodiment, or as is somewhat conventiona!, the 
restriction may be away from thermostat 
with only one air line going to nozzle 86 and 
6O other, if desired, going fo switching chamber .. 
Other substitutions and modifications of the 
above described apparatus will be readfly appar- 
ent upon a study of the present specification and 
drawings, hence the scope of this invention 
65 shou]d be determined only by the appended 
claires. 
I claire as my invention: 
1. In a pneumatic thermostat, a nozz]e, a piv- 
oted valve plate member arranged to open and 
70 close said nozzle, a pivoted switching lever on 
which said nozz]e and pivots for said plate ruera- 
ber are mounted, a thermostatic device, a piv- 
oted lever operab]e by said device, said lever hav- 
ing spaced valve piCe member engaging por- 
TO tions, one of said portions being arrangd to en- 



gage the. upper side_ Qf said member' on: one ïde 
of the pivots for said: member and the other of 
said- potions.being, arranged: to enguge:e: 
side of said- membe  0n. th opposie side: of: 
piots, pneumatic motm:, mens connectd 
move said switcng ley.er in onedirection,_spring 
means for moving  sid: switching levez in: a: opr 
posite directien, stop moins £or iting the mot 
tion of sid switching.leer, nd djusting. moins, 
ïor said thermosfc: dvice.. 
2. In  pnec control deyice,. . nozz-le».  
pivoted plate mmber rrangd:. to: control., the 
opening of said  nozzle, a piyoted:switchi, loyer. 
on which said nozle und the. pi?o moins_ for- 
said: plate membez- re mounted,_stop: mem c0- 
cting with sid switcng:levez;.m¢_ns for: sft 
ing sid sw]tching lever from one: posi.o- to 
another position, saidpositio being:deermined 
by said: stop rnens . mosble membre" having 
spaced- vale plate engaging p.oios;, on¢: of said 
portions being arranged.to.eag.e, the upper: side. 
of. said plate member on, one side: o. sid?, pivot 
meansand the,otheE one of said..spaced: çrtions. 
being, engagable wlth. the. undeE « side of: said- 
plate member on the other, side OE: said. piot 
means, and condition respomive means fo mo- 
ing said movable member. 
3. A thermostat: comprisi a element mova- 
ble4n respome t. tempertu[e chnge, a. valve 
mea. includg_ a mcmber, piyoted intermediate 
its ends» a cnnecting means be£een: said: ele- 
ment and said" member arranged: fo_ push on one: 
end off said member, when said: elemenk mQzes.in. 
one .direction an.t pï on- the oer end of 
said member when said element: moy.e$ in. the 
other direction» said coectg: meansz being-: r- 
ranged to petit apredetmined.movement:of' 
said element without, causing movement of: said: 
member, stop.means, and-means f.or:shiftng sid: 
valve means by. an. amok approimstely core». 
sponding to. said. predetermined-: movemenç for 
changing, the sequence of operation of: sid: 
thermostat, said stop means positily. Hmiting: 
said shifting movement. 
4; A pneumatic,thermostatAncluding a c.onrol: 
valve means saidvalve means_including a. piv-. 
oed. operating, member haing end portio  on- 
opposite sides :of pivo means, for. said member, 
a base. member» a platform= member hinged 
moted on-said  base member, und: on which said. 
vlve means.is mounted a bimetal member. 
tached-to sidbase member, a connecting mem, 
ber attached to.said,.bimetal member.and.hang 
spaced operating..member engaging porons, one 
of said-portions being arranged t0 engage on- 
a bot-fore side of one end of said.operatg mem 
ber and the other rtion being arranged' to. en-.. 
gage on an upper.portion of e other, end- 
said operating member» and means for adjust- 
ing the position-of-said platfo member rela-. 
tire to said-bimetal:member. 
5. A pneumatic hermostat:inclu.ding a. control 
valve mens;.sid:vatvemeans!ncluding a P ivoted: 
operating member having end portions.: on. op-- 
posite sidhs of the- pivot-' means-, for.said member» 
a base member, a platform member hingedat- 
tached to said base member ' and, on wch said 
valve means .is. moted; a- oeermostaticHy oper- 
able member attachcd, to: said-- base-= member; 
connectg member attached to- said- thermo- 
statically eperabe membe, and , having- spaced 
operating, member engging órons; one of- said 
portions being; rrng- to. pll" on.. on- one end 
of said operatg, member and the" other portion 
being aanged-'to-, ph- oy.on the, other end:. of 

said., operating: member, and, means. ï«r:ee shifting. 
said platfo, rm. mcmb_er relt£e_ t said. connect- 
ing member 
6.. A pneumatic., thermostat:: including- ,a. con 
5 trol. valve means; said, valve means including- a 
pivoted, operating, member having: end portions.- 
on. opposite sides, of the: pivot means for said 
member, base member, a platform member 
hingedlF- attached to: said base - memher and: on 
10 which said. valve mens is mounted; a. thermo- 
statically operable.memb.er- attachad- to. sid base 
member;, a connecting.: member» attached to. said: 
thermostatically operable:: member and having. 
spaced: opezating member engaging pot.tions,, one 
15 of said-portions being, arranged, to pull only on.. 
one: enc of. said oprating member., and.the other 
portion.being arzanged- to push only,'on:the:other 
end; of said, operating, member; and means for. 
shifting- said platform member' relati,ve to. said 
2O connecting member; said- shifting means comr 
prising expansible means for- forcing: th said 
platform member in one direction anoE spzing 
means for opposing said: expansible means. 
7. A pneumatic: thermostat, including, a con, 
25 tzol valve means, said valve, mans, inclUding a. 
pivoted operating member haing end portions: 
on opposite sides of, the pivot, means. 2or . said 
member, a base member, a platform member 
hingedly« attached, to- said base. member and on. 
a0 which said. valve means is pivotally monnted,..a: 
thermostatically operable member, attaclaed to- 
said:basemember, a connecting member attached 
to. said thermostatically operable member and. 
having spaced operating- member engaging, por-- 
35 tions, one: ofsaid,ortions-being aranged.to:pu]l 
only on one end of said: operating memher and. 
the. other- portiïn being.-arranged te. push only 
on. the other, end of-said operating, ruera-ber, and: 
motor  means for. shifting- said p]atform member. 
40 a predetermined amount;, said amount.beinasvï- 
ficient to make eitlier one or the other 0£ said 
 connecting portions, normaly operable to, move 
said operating member. 
8.. A pneumatic contro! device comprising an: 
45 element- movable in respons- to, a: condition in- 
dicative oFa need. for'opraion.of«said'dvice a 
nozzle, a nozzle plate,having end portiOns;., pivot 
means for said nozzle plate- intermdiate, said, 
end. p.ortlons, connecting means= arranged be 
50. tween.said e]ement and. said-:plate said: cormect- 
in means bein aranged, fo. pusti: on]y againsD 
an. end portion, oï: said:plate onone side oÏ: said 
pivot means- andto" pull on]y on,, an opposite end 
portion of . said'plate, manually, adjustable means 
 fm,adjustin.saidnoZzle and nozzle p]ate.by rela-. 
tively small h]crements, and. pneumatiC, motor 
means-for shifin- said, nozz]e and nozzle, plate 
by a  relatively ]arge: and predtermined amount 
for changin, the sequence of' control, of.*saiï de.-. 
60 vice, said motor means, simultaneously.stïifting at 
ieast: a pòrtion'of.said manually adjustable means 
to effect, said  change in. sequence,..said :manually 
adjfistab!e means being, effective to adj_st.-said 
nozzle and plate- regaïdless,of: ttie-sequence being 
65 used. 
9. ina control devic a base aswithing,lever 
pivota]ly,mounted-.on saidbase; a, nozzle mount- 
ed on-said-lever» an elongated nozzle plate-piv- 
otally, attached intm'mediate.ifs-opposite: ends. to 
70 said levm,» a spring fo; m'ging-.said-plate against 
said,, nozzle a- spring opposed bel.lows Ïor posï- 
tioning said switching,lever, stop means for limit 
ing the-movement from sa.idqeveri a..,second:lever 
pivotally mounted on, saidi base;- an expansible 
 member attached to said base. member, a:.threaded 
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connection between said expansible member and 
said second lever, adjusting means rotatably 
mounted in said base, a U-shaped flexible strap 
member connecting said adjusting means and 
said threaded means, and valve plate operating 
means attached fo said second lever. 
10. In a control device, a base, a switching lever 
pivotally mounted on said base, a nozzle mount- 
ed on said lever, an elongated nozzle plate piv- 
otally attached intermediate ifs ends fo said lever, 
a spring for urging said plate against said nozzle, 
a spring opposed bellows for positioning said 
switching lever, stop means for limiting the 
movement of said lever, a second lever pivoted fo 
said base, an expansible member attached fo said 
base, adjustable connection means between said 
expansible member and said second lever, means 
attached fo said second lever for pressing against 
one end of said nozzle plate, and hook means 
attached fo said second lever and arranged fo 
lift up the opposite end of said valve plate. 
11. In a control device, a base, a switching lever 
pivotally attached to said base, valve means at- 
tached fo said lever, said valve means including 
a pivoted operating lever having remote ends on 
the opposite sides of ifs pivot means, means for 
shiftLug said lever fo one of two positions, a sec- 
ond lever pivotally related to said base, spaced 
means carried by said second lever for sequenti- 
ally enga.ging the opposite ends of said valve oper- 
ating lever, a bellows attached fo said base, a 
threaded connection between said bellows and 
said second lever for varying the working posi- 
tion of said bellows, a pivoted plug in said bel- 
lows, and a bulb connected to said bellows, said 
bellows and bulb being fllled with an expansible 
liquid. 
12. In a thermostat, a base, a bellows attached 
fo said base, a pair of relatively movable control 
elements at least one of which is operable by 
said bellows, means for varying the distance bec 
tween said bellows and said control element, a 
pivoted plug in said bellows, said plug having a 
height reaching fo substantially the lowest work- 

ing position of said bellows and having a diam- 
eter only slightly less than that across the inner 
convolutions of the bellows, a bulb attached to 
said bel]ows, said bu]b and bellows being fl]led 
5 with an expansible liquid, and apparatus in addi- 
tion fo said be]lows and adjusting means for 
moving both of said control e]ements. 
13. In a control device, a base, an expansible 
member attached fo said base, a control element 
I0 operable by said member, rotatab]e means for 
varying the operative relation between said ruera- 
ber and said e]ement, an adjusting knob attached 
fo said base, and a t-shaped strap member hav- 
ing one end attached to said knob and having its 
15 other end attached to said rotatab]e means for 
constituting a positive flexible drive between said 
knob and said rotatab]e means. 
14. In a control device, a bel]ows having a base 
portion, a pair of relatively movable control ele- 
20 ments operable by said bellows, means for vary- 
ing the working relation between 'said be]lows and 
said control elements, a cy]indrical plug in said 
bellows of a diameter slightly sma]]er than the 
minimum inside diameter of said bellows, mating 
25 convex-concave surfaces between said plug and 
the base portion of said bel]ows for permitting 
pivotal movement of said p]ug and tending to 
center said plug in said beHows, and a bu]b at- 
tached fo said bellows, said bel]ows and bulb be- 
30 ing fl]]ed with an expansible fit[id. 
DAVID H. ELLIS. 
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